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' Members of the lCE/ced'3 gene family have been im- 
plicated as components of the ceil death pathway. Based 
on similarities with the structural prototype interleu- 
kin-10-convertijag enzyme (ICE), family members are 
synthesized as proenzymes that are proteolytically pro- 
cessed to form active heterodimeric enzymes. In this 

- report, we describe a novel member of this growing gene 
family, ICE-LAP3, which is closely related to the death 
effector Yama/CPP32/Apopaiii. Pro-ICE-LAP3 is a 
35-kDa protein localized to the cytoplasm and expressed 
in a variety of tissues and cell lines. Overexpression of a 
truncated version of ICE-LAP3 (missing the pro-do- 
main) induces apoptosis in MCF7 breast carcinoma 
cells. Importantly, upon receipt of a death stimiilus, en- 
dogenous ICErLAP3 is processed to its subunit forms, 
suggesting a physiological role in cell death. This is the 
first, report to demonstrate processing of a native ICE/ 

■ ced-3 family member during execution of the death pro- 
gram and the first description of the subcellular local- 
ization of an ICE/ceci-3-family member. 



Apoptosis, or programmed cell death, is essential for the 
development and homeostasis of muiticelluiar organisms (1). It 
is an active form of cellular suicide encoded by an endogenous 
program that can he triggered by either internal or external 
cues. The morphological alterations of programmed cell death 
include cellular shrinkage, membrane blebHing, and chromatin 
condensation (2). Derangements of apoptosis contribute to the 
pathogenesis of several human diseases including cancer, ac- 
quired immunodeficiency syndrome, and neurodegenerative 
disorders (3-5). ■ 

Despite its biological importance, the molecular mechanism 
behind apoptosis remains to be defined. Recently, systematic 
genetic analysis of CaenorhabdUis elegans has identified three 
genes {ced-3, ced'4, and ced-9) 'that are important in the regu- 
lation of" nematode cell death. The proteins encoded by ced-3 
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and ced-4 are required for all somatic cell deaths that occur 
during the development of C. elegans (6). Mutations of ceti-J 
and ced-4 abolish the apoptotic capability of cells that normally 
die during development (7). By contrast, ced-9, which encodes a 
protein that is homologous to the mammalian gene 6c/-2, func- 
tions to suppress somatic cell death in the nematode (3). The 
function of ceii-9. can be partially substituted by ectopic expres- 
sion Qfbcl-2 (9). These results suggest that. components of the 
apoptotic machinery are conserved throughout evolution and 
that mammalian counterparts of ced-3 and ced-4 may play an 
important role in the mammalian cell death pathway. To date, ■ 
no homologues of cecf-4 have been identified. By contrast, nu- . 
merous relatives of ced-3 have been characterized, comprising 
a new gene family of cysteine proteases. 

The first mammalian homologue of ced-3 identified was in- 
terleukin-ljS-convertiag enzyme (ICE)^ (10), a cysteine prote- 
ase involved in the processing and activation of pro-interleu- . 
kin-I^ to an active cytokine (11, 12). Overexpression of ICE or 
Ced-3 in Rat-1 cells induced apoptosis, suggesting that ICE 
may act as the functional mammalian homologue of Ced-3 (13). 
However, later studies refute this possibility, since ICE-den- 
cient'mice develop normally and express no overt defects in ' 

. apoptosis, except possibly in the Fas pathway (14, 15). Further- 
more, apoptotic extracts prepared from chicken DU249 cells 
failed' to cleave the primary substrate of ICE, pro-interleu- 

.kin-1/3 (16). Instead, an ICE-like activity in these ^ extracts, 
termed prICE, cleaved the nuclear enzyme poly(ADP-ribose) 
polymerase (PARP) into characteristic fragments (16). Purified 
ICE failed to cleave PARP (16; 17), suggesting that prICE was 
distinct from ICE. These observations,' along with others, sug- 
gest that an ICE-like enzyme, rather than ICE itself, plays a , 
role in the mammalism cell death pathway. 

Five members of the ICE/Ced-3 family have been recently 

•'identified and include Nedd-2/ICHl (13, 19), YamayCPP32/ 

' Apopain (17, 20, 21), TX/ICH2/ICE rel-II (22-24), ICE rei-III 
(22). and Mch2 (25). Ail family members share sequence ho- 

, mology with ICE/Ced-3 and contain an active site QACRG 
pentapeptide in which the cysteine residue is catalytic. Over- 
expression of these proteins in. a variety of cells causes 
apoptosis. 

Among the ICE/Ced-3. family members thus far cloned, evi- 
dence is growing that Yama may act as a distal efi'ector of the . 
apoptotic machinery. Yama has been shown to cleave the death 
substrate PARP, in addition to being inhibitable by the cowpox 
serpin, CrmA (17). Activated Yama (or Apopain), comprised of 
pl7 and pl2 subunits, was purified from cell e.xtracts using a 



■ ^ The abbreviations used are: ICE, interleakin-l/3-converting en- 
zyme; P.-^P, polyiADP-ribose) polymerase; PGR, polymerase cham re- 
action; TNE. tumor necrosis factor; PBS. phosphate-buiTered saUne. 
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tetrapeptide aldehyde inhibitor corresponding to amino acids 
at the PARP cleavage site (21). Depletion of .Yama from these 
extracts abrogated their apoptotic potential in vitro (21). This 
apoptotic activity could be restored by adding back purified 
Yama to the depleted, extracts (21). Though the evidence is 
compelling that Yama serves as a functional mammalian ho- 
mologue of Ced-3, one cannot exclude a role'for other ICE/Ced-3 
family members in the cell death pathway. For instance, Yama 
may be the distal effector of a proteolytic cascade that is com- 
prised of (or activated by) other related family members. A 
precedent for this is the activation of Yama. by purified ICE or 
gran2yme B in vitro (17, 26). Alternatively, there may exist a 
redundant ceil death pathway in which individual ICE/Ced-3 
• famil y members play a role. 

Here we report the cloning and characterization of a novel 
member of , the ICE/Ced-3 family designated rCE-LAP3 (for 
ICE-Like Apoptotic Protease 3) that is closely related to the 
death effector Yama. IGE-LAP3 is expressed in a variety of 
tissues and cell lines. Overexpression of ICE-LAP3 in MCF7 
cells induces cell death, and mutation of the putative catalytic 
cysteine residue abolishes its apoptotic potential. Stimulation 
of the cytokine death- receptors, Fas/APO.-l or TNFR-1, triggers 
processing of pro-ICE.LAP3 .to active p20 and pl2 subunits. 
Taken together, our results suggest that ICE-LAP3 is likely a 
cysteine protease that may have a role in cytokine-mediated 
cell death. 

.\tATEillALS .-^lND methods 

Cloning, of Human ICE-LAPS cDNA corresponding to ICE- 
LAPS was identified as a sequence homologous to ICE on searching the 
.Human Genome Sciences private data base using established EST 
methods (27, 28). ^ 

DNA Sequencing -The sequence of ICE-LAP3 was confirmed by. 
sequencing plasmid DNA template on both strands by the dideoxy chain 
termination method using modified T7 DNA polymerase (Sequenase, 
U. S. Biochemical Corp.). Sequence alignments were performed using 
DNASTAH Megalign software. 

Expression Conscructs -The p23 version of ICE-LAP3, which lacks 
the first 53 N-tenninal amino acids that encode the putative pro- 
domain was generated by PCR'and subcioned into the mammalian 
expression vector pcDNA3 (Invitrogen, San Diego, CA). The upstream 
PGR primer fCGG GGTACC GCCArGCGAGTGCCTACATATCAGTAC) 
encoded an artifidai initiator methionine within Kozak's consensus 
(italics) and a custom Kpnl restriction site (underlined). The down- 
■ stream primer (GCTCTAGAXTAGArGrAGCGGrArGrGTCTTGAC- 
TGAAGTAGAGTTCC) encoded an AUl epitope tag (DTYRYI; itahcs) 
and an in-frame stop codon (underlined). Alteration of the active site 
cysteine 134 to alanine was accomplished by site-directed mutagenesis 
employing a four-primer two-step PGR protocol as described previously 
(29) Sequences of the mutagenic oligonucleotides were as follows with 
the altered codon underlined: CAAACTCTTCTTCATTCAGGCTGCTC- 
GAGGGACCGAGCTTGATGA and TCATCAAGCTCGGTCCCTCGAG- 
CAGCCTGAATGAAGAAGAGTTTG. The presence .of the introduced 
mutation and fidelity of PGR replication were confirmed by sequence 
analysis. 

Northern B Lot Analysis -Adult and fetal human multiple tissue 
Northern blots ((ilontech, Palo Alto, CA) were hybridized, according to 
the manufacturer's instructions, using a radiolabeled cDNA insert from 
a KpnUXbal digestion of pcDNA3-ICE-LAP3. 

Ceil Lines, THE, and Anti-Eos Artri6o<iy-MCF7- cells, BJAB ceUs, 
and derived vector, CrmA and CrmA mutant stable transfectants were 
described previously (17, 30). Jurkat ceils were maintained in RPMI 
1640 medium with 10% heat-inactivated fetal bovine serum (Hyclone), 
L-glutamine, peniciUin/streptomycin, and nonessential amino acids. Re- 
combinant TNF (specific activity, 6.27 x 10^ units/mgj was purchased 
frtjm Genentech (South. San Francisco, CA). Anti-Fas (anti-APO-1) 
antibody was kindly provided by Dr. P. H. Krammer (31). 

Preparation of Ceils for Analysis of ICE- LAPS Processing- Jurkat 
cells, BJAB cells, and derived BJAB transfectants were aliquoted at a 
concentration of 5 x 10^/ml into T50, tissue cu^^e flasks (Falcon), with 
10 ml of medium' in each flask. The foUowi^^ay, cells were treated 
. with an ti- Fas, antibody (100 ng/mi) plus prote^KdO ^g/ml) (Sigma) for 
the indicated time periods, and cells were harvested by centrifugation 



and washed once with PBS and lysed in 1 ml of PBS-TDS lysis buffer 
(0.38 mM NaCl, 2.7 mM KCl, 8.1 mM Na^HPO^, 1.5 mM KH^PO^. l% 
■Triton X-100, 0.5% deoxycholic acid, O.l'^o SDS) plus protease inhibitors 
(1 mM phenylmethylsulibnyl fluoride, 0.5 mg/mJ aprotinin, 0.5 mg-'ml 
antipain, and 0.5 mg/ml pepstatin). 

MCF7. cells and derived transfectants were plated in 150- mm dishes 
and grown to 30% confluency. Cells were treated with TNF (40 ng^ml) 
for 22 h, harvested by scraping, recovered by centrifugation. washed 
once with PBS, and lysed as above. 

Immunoprecipitacion and Western Blot And/ystj — Polyclonal anti- 
ICE-LAP3 antibody was generated by immunizing rabbits with the 
synthetic peptide KPDRSSFVPSLFSKKKKN, corresponding to the N- 
. terminal portion of the. putative p20 subunit of ICE-LAP3 and conju- 
gated to diphtheria toxoid (Chiron, San Diego, CA). Immunoprecipita- 
tion and Western analysis were peribrmed as described previously (32). 
. The anti-ICE-LAP3 antiserum was used at a dilution of 1:100 for 
immunoprecipitation and 1:1000 for Western analysis. The secondary 
antibody, an anti-rabbit immunoglobulin labeled with horseradish per- 
oxidase, was used at a dilution of 1:10,000. Visualization of the signal 
was by ECL (Amersham Corp.). 

. Immunostaining-2S3i: cells were gro,wn to 80% confluency on gel- 
atin-coated glass coversiips while .1 x 10* Jurkat cells were cytocentri- 
fuged onto glass slides. Cells were fi-xed and permeabiiized with 100*7^ 
methanol at -20 "C for 10 min. The cells were subsequently washed 
with PBS and incubated with either a 1:100 dilution of pre immune 
serum, an ti-LAP3 antiserum, or peptide-blocked anti-LAP3 antiserum. 
After" the PBS wash, cells were incubated with 1:1000 fluorescein iso- 
thiocyanate anti-rabbit antibody (Sigma) and subsequently washed • 
with PBS and .visualized by fluorescence microscopy (33). 

■ • Cell Death Assay-MCf7 cells' were transiently transfected as de-- 
scribed previously (33). Briefly, 2.5 x 10* MCF7 cells were transfected 
with 0.25 jutg of the reporter plasmid pCMV /3-gaiactosidase plus 1.5 ;ig . 
of test plasmid'in 6-weU tissue culture dishes using Lipofectamine as 
per the manufacturer's instructions. The transfection was carried out in 
1 mi of Opti-MEM minimal medium (Life Technologies, Inc.), and after, 
5 h, 1 ml of serum-containing growth medium was added. Two days . 

* later, the cells were fixed with 0.5% glutaraldehyde and stained %vith 
5-bro'mo-4-chloro-3-indoyl /3-D-galactoside for 4 h. Cells were visualized . 
by phase-contrast microscopy. At least 300 ^-galactosidase-positive 
cells were counted for each -transfection in = 3) and identified as^ 
apoptotic or nonapoptoLic based on moiTahological alterations typical or 

' adherent cells undergoing apo ptosis 'including becoming rounded, con- 

. densed, and detaching from the dish (2). 

• RESULTS AND DrSCUSSION 
CLoning.oflCE'LAPS -The Human Genome Sciences human 
cDNA data base was searched for genes related to lCE/ced-3. 

' Sbc cDNAs related to the lCE/ced-3 gene family were isolated,', 
and all except one were .previously described (10, 17, 19-25). In 
this report, we characterize a 2,4-kilobase cDNA that contains 

• an open reading frame beginning with an initiator methionine 
(34) and ending 912 nucleotides later at an Opal codon. Given 
the presence of an in-frame stop codon 285 base pairs upstream . 
of the initiator methionine and the size of the .transcript (2.4 
Idlobases; see Fig. 2A}, it is likely that the. full-length coding 
sequence was identified. This gene encodes a previously unde- 
scribed protein of 304 amino acids with a predicted molecular 
mass of 35 kDa, designated ICE-LAP3 (Fig. lA). 

ICE-LAP3 Is a Novel Member of the ICE/ced-3 Gene 
Family -A BLAST search of the GenBank protein data base 
revealed that the predicted protein sequence of ICE-LAP3 is • 
similar to the C. elegans Ced-3 protein and classifies ICE-LAP3 
as a novel member. of the'-ICE/cecf-J gene' family. Of the family 
members thus far cloned, ICE-LAP3 is the most closely related 
. homologue to the mammalian cell death effector, Yama/CPP32/ 
Apopain (17, 20, 21). ICE-LAP3 has' 58% sequence identity 
(75% similarity) with Yama, 40% identity (57% similarity) with . 
Mch2a, and less than 35% identity (55% similarity) with the 
other ICE/Ced-3 family members. Like .Yama, ICE-LAP3 is 
highly homologous to Ced-3, sharing 35% sequence identity 
(54% similarity). 

Yama is an Asp-specB^ysteine protease responsible for the 
cleavage of the death sSstrate PAEP (17, 21). The full-length- 
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' Fic. 1. Sequence' analysis of ICE-LAP3. A, deduced 'amino acid 
sequence of ICE-LAP3, The' conserved pentapeptide QACRG is boxed, 
Putative Asp cleavage sites are indicated with an ostertsA. The under-' 
lined sequence corresponds to the synthetic peptide used to generate 
anti-ICE-LAP3 antibody. B, sequence alignment of Icnown members of 
the human ICE/Ced-3 family and the nematode gene ced-3. The pen- 
tapeptide QACRG is boxed. Based on the x-ray crystal structure of ICE, 
•the residues involved in catalysis and substrate binding are shovm in 
color, and the numbers correspond .to the position of residues within 
ICE. Red-filled circles are catalytic; »reen-/ii/e<i triangles represent the 
binding pocket for the carboxylate of the Pi Asp; biue-r^ilcd^ squares 
indicate the residues adjacent to the P..-P4 amino acids. C phylogenetic 
analysis of the ICE/ced -J gene family.. 

p32 form, or Pro-Yama, requires proteolytic processing to ac- 
tive pl7 and pl2 subunits (21). The majority of sequence ho- 
mology between Yama and ICE-LAP3 lies within a region of 

; .ICE-LAP3 that corresponds to the active subunits of Yama. 
Comparison with Yama would suggest that ICE-LAP3 contains 
.an N- terminal aspartate cleavage site and an internal cleavage 
site defining two subunits that are not separated by a linker 
peptide (Fig. lA). The QACRG pentapeptide, conserved in all . 
family members, is likewise conserved in ICE-LAP3. In addi- 
tion; based on the x-ray crystal structure of ICE (35, 36), the 
amino acid residues His-''', Gly^^«, and Cys-^^ of ICE are 

■involved in catalysis, while the residues Arg^'^^, Gln'^, and 
Arg^**^ form a binding pocket for the carboxylate side chain of 
the Pl aspartic acid. These six amino acids are conserved. in all 
ICE/Ced-3 family members including ICE-LAP3 (Fig. IB). 
However, residues that form the P2-P4 binding pockets are riot 
widely conserved among family members, suggesting that they 
may determine substrate specificity. 

Phylogenetic analysis of the lCE/ced'3 gene family revealed 
three subfamilies (Fig. IC). Yama/CPP32/Apopain, ICE-LAP3, 
and Mch2 are closely related to C. elegans Ced-3 and comprise - 
the Yama subfamily. ICE and the ICE-related genes, TX/ICE 

'rel.II/ICH2 and. ICE rel III, form the' ICE subfamily, while 
ICHl and its mouse homologue, Nedd-2,' form the Nedd-2 

. subfamily. 

. Distribution o/'/CE-LAPJ — Northern blot analysis revealed 
that ICE-LAP3 is constitutively exp^Bsd in a variety of , fetal 
and adult human tissues with small amounts in the fetal brain 
(Fiff. 2A)-. The mRNA transcript is approximately 2.4 kilobases, 
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Fig. 2. ICE-LAP3 erpression and subcellular localization. A, a 
human adult and fetal tissue poly(A)* Northern blot (Clontech) was 
probed with^^-labeled IGE-LAP3 cDNA P3L, peripheral blood leuko- 
cyte. 3, a variety of human cell lines ^yere examined for expression of 
endogenous ICE-LAP3 protein. Cell iysates were imjnunoprecipitated 
(IP) with anti-ICE-LAP3 antibody (Y) or control pre-immune serum'XC) 
and immunoblotted with ahti-ICE-LAP3 antibody. C, immunolocaliza- 
tion of ICE-LAP3 using the anti-LAP3 polyclonal antisera. Anti-LAP3 
reactivity was .visualized with fluorescein isothiocyanate-conjugated 
anti-rabbit secondary antibody. Jurkat T cells were stained with pep- 
tide-blocked anti-LAP3 serum (left) and anti-LAP3 serum (right). ■ 



consistent with the size of the cDNA clones' isolated. Using a 
, rabbit anti-peptide antibody directed against ICE-LAP3, a va- 
riety of- cell lines were examined for e.xpression of ICE-LAP3 
protein, which was detected to a variable extent in all cell lines 
analyzed (Fig, 2B). Endogenous ICE-LAP3 migrated at apprnx^ 
imately 35 kDa, consistent with the predicted molecular mass. 

Cellular Localization 0/^ /CiJ-LAPJ- Intracellular localiza- 
tion of endogenous ICE-LAP3 was- determined using the above ; 
described anti-LAP3, antibody. In Jurkat T cells, ICE-LAP3' 
localized difftisely to the cytoplasm amd juxtameinbrane struc- 
tures (Fig. 20. Similar results were obtained using 293T cells 
(data not shown). The specificity of this staining was confirmed 
using preimmune serum and peptide-blocked anti-LAP3 se- 
rum. This is the first reported immunolocalization of an endog- 
enous ICE/Ced-3 family member and is consistent with previ- 
ous reports suggesting that the. death effector machiner/ 
, resides within the cytoplasm and not. in the nucleus (37). 

Ouerexpression ofICE-LAP3 in MCF7 Cells Induces Apopto- 
sis -Ail ICE/Ced-3 family members have been shown to induce . 
apoptosis when overexpressed in various cell lines. To deter- 
mine whether ICE-LAP3 may have a role in cell death, an 
expression construct encoding the fall-length protein was 
transfected into MCF7 breast carcinoma cells ' and subse- 
quently assessed for apoptotic features. Unlike full-length ICE, 
expression of fail-length ICE-LAP3 failed to induce apoptosis 
(data not shown). However, expression of a truncated deriva- • 
tive of ICE-LAP3 (pcDNA3 AU1-ICE-LAP3 p28), which lacked 
53 N-terminal amino acids corresponding to the, putative pro- 
domain, caased. cell death (Fig. 3A). The ICE-LAP3 p2S-trans- 
* fected cells displayed .morphological alterations typical of ad- 
herent cells undergoing .apoptosis, .becoming rounded, 
condensed, and detaching from the dish (Fig. 33). The nuclei of 
the rounded MCF7 cells exhibited apoptotic morphology as 
assessed by propidium iodide staining (data not shown). To* 
determine whether acid residue Cys^^®, corresponding to 

the catalytic Cys-^* WRe, was essential for apoptotic activity, 
a mutant of ICE-LAP3.was generated in which the cysteme 
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Fig 3 ICE-LAP3 induces apoptosis and is activated during 
Fas- iad TNF-induced ceU death. A, MCF7 ceUs were transiendy 
transfected with the reporter gene ^-gaiactosidase and either the trun- 
cated form of ICE-LAP3 (p2a) or the mutant version with the catalytic 
cysteine residue inactivated (ICE-LAP3 mutant), ICE. or a vector coa- 
trol as described under -Materials and Methods/ Percent apoptotic 
ceils represents the mean value from three independent experiments 
(mean i S.D.). S, transfected ceUs were stained with 5-bromo-4-chloro- 
3-indoyl |3-[>-gaiactoside and examined by phase contrast microscopy. C, 
a time course of pro-ICE-LAP3 proteolytic processing generating " an 
active p20 subunit during Fas-induced apoptosis of BJAB and Juri^^t 
cells 5 X 10** BJAB or Jurkat cells were treated with anti-Fas antibody 
(100 ng/mi) plus protein A (10 p-g/ml) for the indicated time penods, and 
ceU lysates were analyzed by immunoprecipitation and Western b^t 
analysis with anti-ICE-LAP3 antiserum. D. acuvation of ICE-LAF3 
during anti-Fas and TNF treatment is blocked by CrmA. CeUs were 
treated with anti-Fas antibody or TNF and prepared as in C. Left panel . 
5 X 10^ BJAB cells or derived transfectants were treated with anti-Fas 
antibody (100 ng/ml) plus protein A (lO -ALg/mi) for 6 h. Right panel, 
MCF7 or derived transfectants were treate4^th TNF (40 ng/mi) for 
22 h. 
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residue was altered to an alanine. Overexpression of the mu- 
tant form of ICE-LAP3 did not induce apoptotic changes in 
"MCF7 cells (Fig; 3, A and B). Taken together, these results 
suggest that the activity of ICE-LAP3 is tightly regulated in 
mammalian cells and that activation of ICE-LAP3 likely re- 
quires removal of the pro-domain. This is consistent with the - 
finding that overe.xpression of the pro-form of Yama (Pro- 
Yama) in MCF7 ceils also failed to induce cell death (data not 
shown). 

ICE'LAP3 Is Activated during Fas- and TNF-induced Apo^ 
ptosis -Two cell surface cytokine receptors, Fas/APO-I and the 
p55 receptor for tumor necrosis factor (TNFR-1). have been • 
shown to trigger apoptosis by their respective natural ligands 
or specific agonist antibodies (30). To determine whether ICE- 
LAPS may be a component of the Fas- and TNF-induced cell 
death pathways, concomitant processing of endogenous pro- 
ICE-LAP3 was assessed. Over a time course of incubation with 
anti-Fas antibody, pro-ICE-LAP3 was processed to form p20 
and pl2 subunits in both Jurkat T cells and BJAB B cells (the 
anti-LAP3 antibody generated was directed against the p20 
subunit, which could therefore he detected) (Fig. 3C). Similar', 
results were observed during TNF-induced cell death of MCF7 
■cells (Fig. 2D). CrmA, a poxvirus gene product, has been shown 
to potently block both Fas- and TNF-induced cell death (30). 
Engagement- of Fas and TNFR in CrmA-expressing cells abro- 
gated ICE-LAP3 activation as well as cell death (Fig. 3D) (30). 
As expected, ICE-LAP3 was processed in inactive mutant 
CrmA(l7) expressing cell lines (Fig. 3D), 

In conclusion, we have identified a novel death- inducing 
protein of the ICE/Ced-3 family. ICE.LAP3 was immunolocai- 
ized to the cytoplasm, where the death effector machinery is 
thought to reside (37). This is the first report describing the 
activation of. an endogenous ICE/Ced-3 cysteine protease dur^ , 
ing Fas- and TNF-induced ceil death, suggesting that it is a 
mediator of the cytokine-mediated cell death pathway. Fur- • 
ther, there is compelling evidence that a family member, Yama. 
acts 'as a distal effector of the ceU death pathway (17. 21). The 
high homology between Yama and ICE-LAP3 is intriguing and 
raises many important questions about a potential role of ICE-. 
■LAP3 in a general ceU death program. One possibility is that 
ICE-LAP3 also acts as an effector in a redundant cell death 
pathway distinct from the one utilizing Yama. Alternatively. 
ICE-LAP3 could act as an upstream enzyme, or "^ama conver-^ 
tase," responsible for the processing of Pro-Yama to an active 
death protease. The cloning and characterization of the Yama- 
. related protein ICE-LAP3 will help address these specific ques- 
tions and, in general, enhance our understanding of the cell 
death machinery, and the proteases that compose , it. 
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